INTRODUCTION 42
The Eocene-Oligocene transition (EOT), onset at ~34 Ma ago, represents a 43 climatic regime change from "greenhouse" conditions to "icehouse" conditions. 44
Physical evidence (various; e.g., Davis et al., 2012) factors (e.g., changing circulation patterns, orographic effects) or may respond to 68 local, rather than global hydrologic cycle drivers (e.g., Sheldon et al., 2012) . Thus, 69 sections in continental strata that span the EOT and which are well-calibrated to the 70 geomagnetic polarity timescale and to marine geochronology are rare. 71
The English Hampshire Basin Solent Group ( (Solander) where they found: 1) the magnitude of mean annual air temperature 83 change (~4-6° C) was comparable to North Atlantic sea surface temperature 84 changes, and 2) growing season temperatures for V. lentus were essentially constant 85 prior to the EOT, but dropped by nearly 10° C following Oi-1. An earlier climate study 86
Between 0.30 mg and 0.50 mg of powder was placed into vials for isotope analysis. 117
The remainder was retained for repeat analyses and X-Ray Diffraction (XRD) in order 118 to check for any alteration of the original aragonite mineralogy. 119
To determine the preservation state of shells from individual horizons, powder 120 from 3 to 5 V. lentus fragments from each horizon was analyzed either at the 121 Plymouth University (PU) or at Royal Holloway, University of London (RHUL). At PU 122 the samples were analyzed by MJB, using a Phillips PW1792 X-ray diffractometer 123 (XRD) with High-Score Plus identification software. The V. lentus powder was aligned 124 along a metal plate, which was then placed into a sealed chamber within the XRD. A 125
Cu anode source was used with generator settings of 30kV and 40 nA.
Expert High 126
Score was used to analyze the x-ray chromatography produced. At RHUL, samples 127 were analyzed courtesy of Dr. Dave Alderton using a Philips Analytical XRD PW3710 128 machine with PC-APD diffraction software. Samples were scanned between 20° to 129 50° (2θ) using a copper tube anode. 130
For isotope analysis the carbonate powders were reacted with 100% 131 phosphoric acid at 90 ºC for approximately 1 hour. The CO 2 produced was analyzed 132 on an Isoprime Mass Spectrometer with a Gilson Multiflow carbonate auto-sampler at 133
Plymouth University. The results were calibrated against Vienna Pee Dee Belemnite 134 (VPDB) using the international standards NBS-19, IAEA -CO-8, and IAEA-CO-9. Five 135 NBS-19 standards were also evenly distributed throughout the individual isotope runs 136 to correct for daily drift. The mean standard deviation on replicate analyses of 137 individual samples was on the order of 0.2‰ for δ 13 C and 0.2‰ for δ 18 O. Analytical 138 results are given in Supplemental Table S1 . 
DISCUSSION 192

Suitability of using V. lentus as a continental oxygen isotope proxy 193
Viviparus lentus, which has been used successfully before in paleoclimate research 194 (Fig. 3) . 210
Oxygen isotope values observed in the marine realm represent a combination of 211 temperature and the oxygen isotopic composition of seawater, which is controlled 212 mainly by changes in the global ice volume. 213
In the marine realm, a well-mixed ocean is assumed (various, e.g., Zachos et 214 al., 2001) and consequently, shifts in the oxygen isotopic composition of seawatertemperature plays a role in the continental isotope record, what controls the isotopic 217 composition of the water source from which V. lentus precipitates is more 218 complicated. These factors include (i) evaporation, (ii) changes in the isotopic ratio of 219 precipitation, and (iii) change in sources of precipitation. These additional factors, the 220 last two of which may be linked to changes in global ice volume, probably explain the 221 greater magnitude of the isotope shifts seen in the continental realm. lentus record is due to temperature change and half is due to ice volume change.marine SST (Liu et al., 2009 ) and "clumped isotope" records ( Fig. 4b) (Fig. 3) , where an 275 unconformity indicates major sea-level fall. In contrast, lower in the succession pre-276 EOT (Fig. 3a) (Fig. 4b) . This 280 suggests that changes in ice-volume, not temperature, were responsible for the δ 18 O 281 peaks and troughs during the ca. 1my preceding the EOT. cooling. There are no systematic differences between the type of proxy employed 313 (i.e., paleosol records can indicate either cooling or stability depending on themoisture source matters, and (2) the magnitude of climatic response is larger at 317 higher paleolatitudes. In comparing a number of paleoprecipitation reconstructions, 318
Sheldon et al. (2012) recognized that records from endorheic basins indicated little 319
response whereas basins that were exorheic and located close to their marine 320 moisture source (e.g., Hampshire Basin) recorded a strong response. This is similar 321 to the observation that modern coastal precipitation stations record δ 18 O of 322 precipitation that more closely mirrors changes in surface ocean water δ 18 O than 323 inland sites, due to continentality effects (Dansgaard, 1964) . Similarly, terrestrial 324 temperature response to the EOT (Fig. 4) appears to reflect paleolatitude, where 325 higher paleolatitude sites ( Fig. 2; e.g., Hampshire Basin; Blakey, 2008) indicate 326 higher magnitude cooling than relatively lower paleolatitude sites (e.g., Oregon), a 327 pattern which mimics marine SST records (Liu et al., 2009 ). Thus, when combining 328 both patterns, a mid-latitude endorheic basin site such as the Ebro Basin ( Fig. 4e;  329 Sheldon et al., 2012) shows little or no climatic response to the EOT, whereas a 330 higher latitude coastal plain site such as the Isle of Wight (Fig 4a-b; this study) 331 records the highest magnitude changes, larger even than other sites located 332 relatively close to the ocean (e.g., Oregon). In Oregon, the Cascades uplift post-333 dated the EOT and causes a rainshadow at present that was not a factor in the 334
Paleogene. Furthermore, accretion of the Coast Range generally post-dates the 335 Eocene, so central Oregon was much closer to the coastline at the time of deposition 336 than it is at present (Fig. 2) . 337 338
CONCLUSIONS 339
XRD data, shell structural preservation, and ecology of nearest living relatives 340 suggest that V. lentus from the UK Solent Group yields a δbeen affected by diagenesis. Based on paleosol proxy evidence, precipitation 342 increases up sequence and does not shift in amount in parallel with the V. lentus 343 δ 18 O record, further indicating that evaporation is unlikely to be a major factor 344 affecting these continental oxygen isotope values in the Solent Group during the 345
EOT. 346
The oxygen isotope record derived from V. lentus records a positive δ 
